The aim of this study was to analyze the psychophysiological response of Physiotherapy degree students during a complete clinical practice as well as their psychological profile in relation to coping style in stressful situations, and its impact on academic performance. We analysed in 15 students heart rate variability (HRV) to analyse autonomic modulation in three moments during the entire clinical practices of 3 months (4 h per day, 3 days per week), first session, middle session and last session; perceived stress, personality, life engagement, cognitive flexibility before starting the clinical practice the academic performance after the clinical practice. Results based on HRV and related indexes parameters fail to indicate the expected autonomic adaptation during the practice. A complete clinical practice of Physiotherapy degree students did not produce an habituation process since a high sympathetic autonomic nervous system modulation was measured in the beginning, at the middle and at the final of the clinical practice. Below-average scores are presented in a personality factor associated with traditional and non-adaptive coping styles that could explain the non-habituation of the students. Finally, none of the analyzed indexes has been able to relate to academic performance.
Introduction
The application of simulation scenarios in the learning process in health science degrees is extended, especially in Physiotherapy studies, since students must face the professional clinical environment and for this they need to have assimilated valuable theoretical and practical knowledge [1] [2] [3] . This academic experience allows students to acquire therapeutic and professional skills that will be essential in their professional future due to the repeated exposure that facilitates the acquisition of the habituation process [4, 5] . This experience tried to offer a real but controllable environment where the students could face a clinical situation as in real future situations with the advantage of not putting a person at risk. This event is stressful, and students must value the demands of the environment and its tools to cope with them, which causes a stress response due to the student's perception of the uncontrollability of the environment. The impact produced by this acute stress response has been studied in other areas such as sport or the military context, showing how the stress response negatively affects the correct neuronal functioning in prefrontal regions, thereby affecting complex processes such as memory, decision-making and the learning process itself [6] . This stress response led to an increase in sympathetic autonomic modulation [7] [8] [9] , a fact previously associated with the alteration of hippocampal areas related to superior cortical functions [10] [11] [12] [13] . It was also found that acute stress produces a reduction in blood flow in the prefrontal cortex, decreasing the effectiveness of the executive functions associated with clinical practice [14] .
Increased stress response in clinical simulation scenarios may have a negative effect on student academic performance due to the negative impact on communication between neurons in the hippocampus, amygdala, or hypothalamus [14] [15] [16] [17] [18] . Therefore, the repetition of the students' exposure to these scenarios would allow them to improve their performance during practice and would facilitate the acquisition of professional skills necessary for future work such as rapid and effective decision making, risk assessment, therapeutic relationship, teamwork, etc. The evaluation of stress response using portable biotechnology devices in simulated clinical scenarios has previously been used to show the efficacy of showing the individual response of the hypothalamic-hypophysis-adrenal axis, specifically by analyzing heart rate (HR) and heart rate variability (HRV) [1, [4] [5] [6] [7] [8] 19] . This is a relatively simple, non-invasive methodology and provides an objective measurement tool for the assessor that includes variations in the autonomic modulation of students during the entire clinical trial or simulated scenario [11, 20] .
Other crucial factor that could affect the psychophysiological response of student in stressful scenarios as practices, is the psychological profile, since it is known that certain personality traits and specific attitudes could impact directly on the response in these situations [21] . In this line, different construct as resilience and stress coping strategies could have a direct impact in health science practices scenarios. Competence factors such as the ability to solve problems, cognitive flexibility, organization, collaboration or decision making will be significant. The effectiveness to show skills during the development of clinical practice will be determined in part by the competence profile of each student [20, 21] . Then, we proposed the present research with the objective of to analyze the psychological profile and autonomic stress response of Physiotherapy students during a clinical practice and their relationship with academic performance. The initial hypothesis was that students would show a habituation process, decreasing the sympathetic nervous system activity, and that students with higher resilience and stress coping strategies would present the lower sympathetic nervous system activity.
Material and methods

Participants
We analyzed 15 Physiotherapy degree students. 33.3% men and 66.6% women. They were between 21 and 36 years old (M = 24.29; SD = 3.71). All the participants filled an informed consent form in accordance with the Helsinki Declaration guidelines. All students have the same experience in coping with clinical practices, so the acquisition of competencies was done under the same conditions.
Design and procedure
We analyzed student in three moments during the entire clinical practices of 3 months (4 h per day, 3 days per week), first session, middle session and last session. In each single session, autonomous modulation by the HRV and subjective perception of distress strait were analyzed during the first 3 min (basal measure) (M0), the first tenth (M1), the fifth tenth (M2) and the last tenth (M3) of the session, analyzing in addition the delta values for these moments. Finally, we had 11 evaluation moments during the 3 practices session analyzed (Fig. 1) . In practices, students had to conduct different manual therapy methodologies to deal with different pathologies.
Measures and procedure
Physiological measures HRV R-R interval of the heart beat was used as measured of autonomic modulation, as measured with a Polar V800 heart rate monitor (Polar, Kempele, Finland) consistently with previous research [22] . The R-R series was analysed using the Kubios HRV software (version 2.0, Biosignal Analysis and Medical Imaging Group, University of Kuopio, Finland), developed in accordance with the recommendations of the existing scientific literature [23] . This software has demonstrated it is extremely valid, and capable of registering nonlinear trends that are often presented in registers of variation in the time interval between beats (R-R) [24] .
PNN50 Percentage of differences between normal adjacent R-R intervals greater than 50 ms.
RMSSD The square root of the average of the sum of the differences squared between normal adjacent.
SD1 Sensitivity of the short-term variability of the non-linear spectre of the HRV.
SD2 Long-term variability of the non-linear spectre of the HRV.
Psychological measurements
Subjective scale of distress (SUDS) Ranging from zero (0), which implies "Completely indifferent and cold; does not affect me" to one hundred (100), which means "So distressed and tense that I can't deal with it" This scale will be applied in the 5 min before the start of the session and provides information based on the level of stress assessed by the individual and which represents the cognitive relationship between the objective event and the emotional response [25] .
Life engagement test (LET) This scale consist on 6 items and it was designed to measure the purpose of people in life. In this line, this scale analyzes the degree of involvement of the person in activities that are important within their daily surroundings. An example item is: "For me, all the things I do deserve the punishment." Answers on a Likert scale of 1 to 5 where 1 = Strongly disagree and 5 = Strongly agree [26] .
The coping flexibility scale (CFS) This scale was designed to measure the flexibility in coping to different situations. Refers to the presence of adaptive coping strategies that are associated with a better psychological health. This test has 10 items and is answered on a Likert scale of 1 to 4, being 1 = Very applicable and 4 = Not applicable. An example item is: "I am aware of the success or failure of my attempts to deal with stress" [27] .
Perceived stress scale (PSS) This scale assesses the level of perceived stress in a one-month period. Composed of 14 items that are answered in a five-point Likert scale, where 0 = Never and 4 = Very often. An example item is: "In the last month, how often have you felt that had everything under control?". High scores are related with a higher perception of stress [28] .
Framingham type a behaviour scale This questionnaire consists of 10 items which assess the personality type associated with certain behaviours that differ from conventional patterns, as well as its relationship with different alterations in health. Are responded to in a Likert-type scale of five points, where 1 = never and 4 = very often. An example item is: "During the student day, do you feel very pressed for time?" [29] .
NEO five-factor inventory (NEO-FFI) This scale assesses the personality, through the analysis of five factors of personality: Neuroticism, Extraversion, Openness, Kindness and Responsibility. Composed of 60 items (condensed version), this scale is answered by a five-point Likert scale, where 0 = Strongly disagree and 4 = Strongly agree. An example item is: "3. Sometimes, when I read poetry or contemplate a work of art, I feel a deep emotion or excitement" [30] .
Data analysis
All data analyses were done using the Statistical Package for the Social Sciences, version 23 for Windows (IBM Spain, Madrid, Spain). Descriptive were analysed for each variable (M, Md, DT) and a multivariate analysis was carried out to evaluate the effect of the sessions, of moments during the session and of their possible interaction on the physiological and psychological measurements analysed. The Tukey test was used for ad-hoc comparisons. The signification level was 0.05.
Results
We found an increased in parameters PNN50 between M0 vs. M6; SD1 between M0 vs. M6 and M4 vs. M6; SD2 between M0 vs. M6, M1 vs. M6, M1 vs. M7, M1 vs. M10, M1 vs. M11. and a decrease in HF values between M7 vs. M11 (Table 1) .
The SUDS decreased their value from 59.3 ± 11.6 to 39.3 ± 10.9 after the clinical practice, and the academic performance of students in this subject was 7.90 ± 3.43 points over 10. There is no correlation between the variables analyzed and the academic performance of the students. The group presents significantly high scores on the Perceived Stress Scale (M = 38,53 ± 6.80) and significantly lower scores on the personality factor Openness (O). The students obtained (27. 
Discussion
The aim of this study was to analyze the psychological profile and autonomic stress response of Physiotherapy students during a clinical practice and their relationship with academic performance. The initial hypothesis was not fulfilled because an increase in the parasympathetic response was not found.
In the first session of the physiotherapy students we found a high anxiety anticipatory response since PNN50, RMSSD, SD1 and SD2 presented low values. This response was similar than athletes before competition or militaries previous combat manoeuvres [7, 31, 32] . Coping with a situation with high uncontrollability and uncertainty makes the sympathetic system increase its modulation, which prepares the body to face the threat perceived by the subject [33] . This fight-or-flight response is modulated by the participants' subjective perception of threat and stress, being affected by both physiological and psychological factors. In the present case and unlike the high sympathetic response evaluated in extreme ultraendurance runners for example [33] , only the psychological load due to the threat perception of the student caused this increase in sympathetic modulation. In this first session (M1 vs. M3) the data showed low values in PNN50, RMSSD, SD1 and SD2 which is associated to the subjective perception of high stress manifested by the students. The perception of insecurity in university students in different types of evaluations has been studied previously and was observed an excess of cortisol in the moments before examination or practical evaluations [34, 35] . This hormonal response interferes with normal communication between neurons responsible for tasks such as working memory, learning or problem solving [36] [37] [38] .
Analyzing the habituation process during the entire clinical practice, we did not find a habituation process. The absence of an increase in HRV values showed how the autonomic nervous system did not decrease the alert level. In this case, repeated exposure to the clinical practice was not effective in decreasing sympathetic activity. An element that could explain this high sympathetic modulation is the lack of acquired experience since in previous studies with veteran and novel military, a decreased sympathetic modulation was found in experiences compared with novel [39] . Probably a greater accompaniment of the teachers of these practical subjects would be needed to improve the psychophysiological response of students.
The lack of habituation process in the physiotherapy students could be related with other several factors as the personal psychological profile. In the psychological questionnaires we found that PSS scores place the group at a moderate/high perceived stress level. It is known that people who have a high sympathetic modulation as personality trait tend to cope with unfamiliar situations with emotional strategies more frequently than those focused on the question difficulty, influencing the real demands of the context [40] . In practical educational environments, this trait could be a non-adaptive style of coping [41] [42] [43] , more even taking into account that the use of adequate cognitive, behavioural and emotional adaptive strategies was associated with psychological wellbeing [34, 44, 45] . In this line, students need more teachers support during the immersion in their practical period since the clinical environment itself is a generator of high emotional impact [46] [47] [48] . Close and continuous monitoring by the tutor would facilitate the acquisition of the necessary tools increasing the student's confidence. Evaluation Moment (M); the proportion of NN50 divided by total number of NNs (PNN50); Square root of the mean of the sum of the squared differences between adjacent normal R-R intervals (RMSSD); Normalized unit (n.u.); standard deviations of the scattergram 1 (SD1); standard deviations of the scattergram 2 (SD2); SUDS (Subjective units of distress)
Regarding personality of students, they presented a low value in the factor Openness (O) of the NEO-FII scale. This factor includes measurement of concepts such as fantasy, ideas or intellectual curiosity and actions [30] . Scores below 40 are associated with people who opt for traditional methodologies whose success is already proven. This could explain why the repeated exposure did not work. Throughout the scenarios students are subjected to a large number of different stimuli that will demand dynamic cognitive changes and need resources to adapt properly [49] . This personality trait would determine as the person can face this load of stimuli being able to learn new strategies autonomously.
Finally, none of the psychophysiological variables analyzed were related to academic performance. This may be due to the low differences in the score obtained by the students. In this sense, it would be interesting to make a more objective evaluation design that includes, for example, the use of rubrics based on the same criteria for all evaluators.
Probably a greater accompaniment of the teachers of these practical subjects would be needed to improve the psychophysiological response of students. In this line, it is advisable to use measuring instruments that provide a psychological profile that corresponds to a coping style so that students can learn which are the most appropriate to face a stressful event such as a simulated scenario. To monitor autonomic modulation and manage the entire process, it is also advisable to use HRV measuring instruments. In order to analyze and improve learning processes, it would be interesting to extend this study to other educational levels. Assessing the autonomous response of students in secondary education or early childhood education could provide valuable information on the stressful events they have to face and the strategies they use.
Conclusion
A complete clinical practice of Physiotherapy degree students did not produce a habituation process since a high sympathetic autonomic nervous system modulation was measured in the beginning, at the middle and at the final of the clinical practice. However, both autonomous response and psychological profile were not related to the academic performance of the students. 
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